In this paper, we show an approach to acquire a rule which is capable of achieving effective elevator services. The movement of elevators are determined by allocating the elevators to hall calls and fixing the processing order of the calls on each elevator. In our approach, the former is taken as the decision variable and the latter is determined by the Selective Collective rule (SC), an existing rule which is simple and effective especially for a single elevator.
We use a rule architecture in which a combination of some measures is directly encoded as a unit-rule and an elevator allocation procedure is represented as a rule set composed of some unit-rules. When a hall call is registered, the combination of the measures are calculated for all elevators and an adequate (i.e., matched) unit-rule is searched within a rule set. According to the selected unit-rule, an elevator is to be allocated to the hall call. In contrast to the conventional framework in which an elevator with minimum (maximum) of the weighted summation of the measures is allocated, it is expected that the rule architecture adopted in this paper makes it possible:
• to increase the degree of freedom of designing the measures, and • to construct a large rule set which is effective over some traffic patterns. To acquire an effective rule set, the Pitt approach of a GBML method is designed according to the representation and the characteristics of the problem. In computational experiments, the up-peak, down-peak and two-way traffic patterns are considered. Five measures are developed based on the results of the preliminary experiment and the objective ratios of the elevator allocation rule as the weighted summation of the measures (called WS) to CD, which is a conventional elevator allocation rule, is averaged for each traffic pattern and shown in Table 1 . From this results, we remark that WS is more effective than CD in average.
Three rule sets are acquired for each traffic pattern by applying the GBML method. The results obtained by using these rule sets have been compared with those by WS. It is confirmed that the rule sets generated by GBML are as effective as WS except for the two-way traffic pattern. Moreover, the unit-rules used in elevator allocation have been pickedup, and are shown in Table 2. From Table 2 , it is mentioned that the combinations of the frequently used unit-rules differ between the traffic patterns, and that there is a difference in the distribution of the combinations of the measures between the up-peak and down-peak traffic patterns. Thus, we conclude that the GBML method successfully acquires a rule Fig. 1 . Distribution of objective ratios of the combined rule set to the specific rule sets set containing some unit-rules appropriate for the targeting traffic patterns. Furthermore, we have selected the unit-rules used in the learning phase from the rule sets and have assembled them into a large rule set. The combined rule set is applied to the problem instances used in evaluating for each rule set and compared to the specific rule set with respect to the objective value. From Fig. 1 , which shows the distribution of the objective ratios, it is confirmed that the combined rule set is slightly less effective than the two rule sets, each of which is adjusted for the up-peak and down-peak traffic patterns respectively. We can expect that it is possible to construct an effective rule set by combining some specific rule sets. * * * *
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In this paper, we show an approach to acquire a rule which is capable of achieving effective elevator services. The allocation of elevators to hall calls is taken as the decision variable and the Pitt approach of a Genetics-Based Machine Learning (GBML) method is designed according to the representation and the characteristics of the problem. We use a rule architecture in which a combination of some measures is directly encoded as a unit-rule and an elevator allocation procedure is represented as a rule set composed of some unit-rules. Five measures are developed based on the results of the preliminary experiment and it is shown that the rule as the weighted summation of the measures (called WS) is more effective than a conventional elevator allocation rule. In computational experiments, the up-peak, down-peak and two-way traffic patterns are considered and three rule sets are acquired by applying the GBML method. Based on the results, we can confirm that the GBML method can acquire some unit-rules appropriate for the targeting traffic patterns, and we can mention that, for some presumed traffic patterns, the possibility of constructing an effective rule set by combining some specific rule sets.
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Step 2. R m = ∅ Limit of evaluation 80000
Cross rate 0.6
Mutate rate 0.0001 Table 6 . Number of the application of the major rule sets.
No. Unit-rule Up-peak Down-peak Two-way 
